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2004 ^4^20 



K — #*^^i^# B a g^'J#^^^ Y^#>5, * NaY 30-85 

50~500nm, # m^&^M-lkb 50~200nm, 
50~200nm. 100~600nm; — ^L»ii^#^.^ B %^^#^^ 9 0 q 

1000~3000nm„ 

^Ulil, fifTmiK&}X&% 200 -1000 nm, HU£#JL<£ 50 ~500nm., 

3. *fcjR*l*»J:£-£ 1 0ri£6$#;S, -f*4L««.^*>St^ 0.50-0.75 

jt/>^^ 3 , 280-800 2 /jt. 

17-3000A 6^t-5UL#^?>^ 0.05-0.076 £&*UM*6$ 10~35%» 

HY i& REY isL REHYo 

(1) #S^i^#^t 500-690°C)t#^M.7K#^^^^^i, -S-*4;MM5: 
>J>f- 230«i#>*M^ 

(2) ^E.^S^i#t^^^^> -^^J*J. &IUfc4ft5£>&*»#., 

tb^ (1-2.5) Na 2 0: A1 2 0 3 : (4-9) Si0 2 : (40-100) H 2 0 ^iLE. 
*t^#J-^«**^Ji^t*rtS^ 0.1-1.0, 

(3) # (2) ##»J#^^^#^L88~98°C^#T^^, &^i±il*Hf*. 

8. IfcaR***]**. 7 WilLtf)7j&, *#4iE^-f (2) $-fif[&tf)%-famSL& 
% ( 10-17 ) Si0 2 : ( 0.7-1.3 ) A1 2 0 3 : ( 11-18 ) Na 2 0: ( 200-350 ) H 2 0, JL^t 
4~20'C^^'J#o 

9. 4*»*l*'J*# 7 ^^^r>^, *#*Lfr-f (1) #tit^i#£N&# 
600-690 °C 0 

10. *J»*L*|*jJt 7 tffifctt^Sfc, *#*Mfcf- (3) ^&KUVF&Jt% 
200-1000 #/^, &4fcBtlS]# 16-48 'J- Bto 

IK «r«*Lif'J**. 7 "F (2) ^^#SLfUfc#i2&- 

%l&.JL$I 1 - 10 

12. 4*JR;M>J*# 7 /ifri£tf>3r*, *#^-f (1) M£ 
fcift^AiUMf*. 4^Vfl^**.-F 75 *%. 

13. 4*Jfc;M'J*#. 7 /^ii^^r*, -Ffc (2) ^#t^— 



SdSLjLM.ft&± 0.1-2.5 M*]&fj+J=J&4MWMl<l» 
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ll 1964 ^USP3, 119, 659 '^M&^±%Mft&&,ifcJGM%L, 
ttmfi— jL&*tf*feiitfr. -fJ$I^X#i^St^-f^^^^, ^ US3, 
574, 538 4Hf7 — *t/S)i^i^& Y ^#^^^r*, 

tb-%^^^#^^#ii, m&fa^ 0.1-10 $%t#-^6)#], 60-1 10 "Cal, 
mkJk.fe%#) Y , &&4t*k/$J&4Sfiti#fcik% 4.5-5.95, 

EP 0209332A 2 ^^7— ^^^#^+#^^^.^#^^^4- Y U^^J 
^^#i^^i.^ 550~925°C^-^>J#^i^^i, ^^4hm^^^7^, 
WFfrfcfk: $J£48J$:fcl&% 2.1-15:1, ?K: #Ub#J<ft^<1Ub# 15-70:1, £ 

*$*M£ 3 $Mi, NaY ^.^.iifj 97%^X^^& <K>$M^ 

Y%>&[&m&*\, 1983, (7) : 12-16], 
it>5rxi-#^^i^^i^t 640-660 "C^^^^T^^'J^^S^i-, fa/si**. 
H#Ub#J> -^i^^'J^K^^, 50-60 "C^t 1 'hBt, 98-100 "CTa 1 ^ 2-24 'J- 
St, -f'^^m^^^ NaY ^iStiAAf- 80%, fkA^&^&te¥ifefr\&^ 4.5. 
/fj #i 3U&^4U& it! 7K«£;t»&« 
CN1334142A #— £p^i^iy&*M£ 940~1000°C^^^^^^ tfj & jL, 
700-900 t^&j&fe&J^A, ( ^^#^#^-^^i^b^l^, 
#*»A^«t-«, -f-i^'K tMMKAhfrfc, 90-95 TCaV-fc 16-36 <J>0t, -f-^# 
31 NaY^*^7 40-90%6^^-f-^. iZ&ffl&fr^ ft Bti^Ai#^&>&>Mi±700 
°C, 4tm$L£, iWffl^^^^A. 

it^J^'J/&»£, ##:&>&4£.&^#'J/fc Yfi#^. USP4493902 ^A#*B*M& 
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CN1334318A >&£^, "tt^f^'J/fc 20-111 

#-~gp^$U&>£ 940~1000°C^^'J^J^i, Z—^frfe 700~900°C*£;& 
#J/Mli. #ftjJi^i>&^, -f-l$J#'], IlfU^^K, 98-100 

"CTb^ 16-36 ^ftf, #$>J^#^ NaY^Jr^fc, 25-35%, %AkJkl% 

fciStfjJ^fctbft 4.0-5.5. 

^^ H a g^— ^L^t 0.8-1.2 $Mt, ^J:^^-^ l.Onm ;^-^M£i£^U5 
X# 0.8nm A^^^^Litt, X <ft*ML& , ;fc^^M£<J>f# 

B a g %l Y >$>S $L itj & f*) #-ail^i£>^^^ A/ff 1 Wfc ¥} & . 

Rajagopal ( Appl. Catal. 1986,23:69) ^/&i±i 60nm^#^, ##]/k$U£-f£ 

^tf^^UMRA. l2.-$>Z,&&£L>h, &7K&M?L'\±&&, &4M&'K 

^^^.^a, sdb*.i£aMfcffl*£. BA, NaY 

T&ft &&&&&&& Y3H#;6, ^A^#^*^T4*3*^*.J^^^, 

S 2 ^^4L B ^*^^t*. 5000 ^43^^88,^. 
@ 3 ^^^^^t^L 20000 ^^%^,B8 # . 
§4^ >$;S 30000 fetfltei* &tibJ& A . 

S 5 ^jMUfliMifc*. 20000 ##*i4*'fe4t;J»U. 

9 6 %&&fefo&^±-m&W$>&tf}zk^ 15000 teW3^&4&Ki>t. 



30-85 *%, /3til#^W— ifc*3|9r^#4fcl*A*» tf#£A4Mi.4fefc*JFA*, 

50~500nm, $ Vi&3ifr¥l&j£% 50~200nm, 
50~200nm. -ML# 100~600nm; 

&&&h^nm&hfkK&sMt, 1000 

~3000nm. 

^, 200~1000nm, JfUt4&1^frl*J-$P, & 50 ~ 500mn„ 

Hit. Hifc^ tf)%J$mt%jL>h , 0.50-0.75 3 . 

^t^^ + ^M**-^^, # BET 
*«ll#6^ 17-3000A 0.05-0.076 £&3L#^# 

10-35%. 

^^^^^.t^^^L^t4^i^^'lt/X.T, ^^4g.^^^fir^>, BET 
&mi%tf]$L&&% 280-800 2 /Jt, 400-750 2 /jL. )fc;S#4M&&/*L 

MSgfcft 4.0-5.2 . 

_ti£ Y NaY ^n£i±£-?-£.4MHt#&^ #i-Y ( REY ) ^ 

REHY. ^^fii^^ffi#i^Bt, #i#-^#3Ufc4fci+# 0.1-15 

8.0 -12.0 #it^*^^^f^f 0.3 0.2 t 

%. 

(1) #S*$-jME. 500-690 °C^^^L7jc#^^^^i, 4£>5f, -S-*JA*£ 
4£'M=- 230 

tb;# (1-2.5) Na 2 0: A1 2 0 3 : (4-9) Si0 2 : (40-100) H 2 0 

fo¥r, & + ffl^tfkft^tf-g-ktbXi o.i-i.o, 

( 3 ) # ( 2 ) ##'J#^^>^^ 88~98'C^#T a a E »^, ,^>^i±^#-t^. 

3g##,A. ^fii^J^i-^J^^^^i^ 600-690 °C, jtf&& 640-680 °C , 
Btfa]# 1-10 *M*h ^^l^it^f^^f 75 -ftii^-f 85 $ 



USP3574538, 3639099, USP3671191, USP4166099, EUP0435625 ¥jM^-^ 
Sfr^A. -%-faMW&&%: ( 10-17) Si0 2 : (0.7-1.3) A1 2 0 3 : ( 11-18 ) Na 2 0: 
( 200-350 ) H 2 (X ^/fcBt^^bfc 4-3 5 T\ 4-20 XJT^f^^fliJ -f- i$J 

^7 4&4s g£#i , #rJfl £LfUfc#i$£>&.6$ i~io 4: % , ^feii. 4-6 ( 2 ) 

( EDTA ) „ ^^^.i^^-f-l^^J^L^^^^^^H-t. 

&2LW'%>Z&&U$f-T&4&&&\iit]f L £>, (3) l£*&4&ffi&i&Jk% 
200-1000 #/^, 400-600 #/^, BtfaJ^ 16-48 'bH, 24—32 'hfl*j-„ 

&ltJ57%>&tf]1->)&7&Jt% 1 00-120 °C„ 

^7 4-10 $%, -f-)^J5-fe}fo&A% 500-600 °C. 

&2L*nffl& REY #4*3UMWA$&3!#;S ^^T^#i^ 

^7^^—^, 3t^-^^, 500~600°C*g-;&, 

£.4H$% 460-520 X:, ^'J/>^ttb^ 1.0-5.0, ^>#|-^*£i&;# 16-45 Bf 1 . 

t tft NaY RIPP146-90 #5Mr&*J;t#>N*J-** 

ife, 8 ^J!&f , *ta 0 ^fL|iRIPP145-90#^*«!lX, REO <ft^:I*J& RIPP131-90 

Si0 2 /Al 2 0 3 ( >^ ft Jfc ) =2 x ( 25.858- ^ ) / ( ao-24.191 ) 
#;S*b>M&#^&^lWJ->*- ( GB/T58 16-1 995 ) *J;t, *L#^M&|L ;S i'& 
Wt* (RIPP151-90) SK'J^, ^jK4Ra/fc*|&il*^*f ( DTA ) 

#T i*. RIPP m$L7F&$l ((&m^fr¥[7T& (RIPPt^^*) » , 



##ifa#tf±, 1990 Jf-toML. 



£#'J 1 

^^MC^^ Y . 

( 1 ) 4-6)*Jtt*l£-: 250 ^i^^ 20.05 *%6$ Si<V 6.41 
Na 2 0) , 30°C^i4^#T^'H^7v 120 jLfaizmfr&fc ( ^ 3.15 *% 
6^A1 2 0 3 , 21.1 Na 2 0) , 1 <J>0t, 20°C£fo 48 *B*, #5'J#-^J. 

-^i^^J^iLil^ 16Na 2 0: A1 2 0 3 : 15 Si0 2 : 320H 2 O„ 

( 2 ) M^^G 

80 $%) , £ 660°C*#;& 3 -J-&t, #5>J^il^i*M^ 
■f 230 urn iHH&itj^J^vK. 

500 J^i^^, ^,#T^^ 2000 Jt*£S*#)i£>&( 20.05 

Si0 2 , 6.41 Na 2 0) , 300 & ( 1 ) jH»J4M$-^*M, 500 &2Mt 

^7 5 ^%i#^fUt#)i£>&, &M.jfr&jmtb%: 1.39Na 2 0: A1 2 0 3 : 5.38SiO z : 
54.7H 2 0„ JY'&M- 90°C>m&tit&&K 28 -J-9t, ^#^ H a ^Bt^##i&^ 1000 
#/^. &41&$J5> # B a E,^,t^> 7jCi&J_^ p HijM^ 10. 120°C 

2 'J>Bt, #f>Jv^ Y-l„ X-#^>f4t»J^ Y-l t NaY 35.4 
24.67. 



£#'J 2 

1 ¥}7f&M^& Y-2, 680°C*£:&4 >b 

Bt, ^^# B a B ^BtW#ii.^ 600 #7^. X-#^T#>K'];t Y-2 t NaY 

t^52.4i%, &&itm&j>i& u x-M^tmg-mjt® u 
m&Mte&tLtk. (sem) m.xjam 2-5. 

>M.® 1 X-titMi£ ST^Tib, ^^>^^ NaY 
(ftitj^T^^ifc NaY^^jTo 

M. Y-2 5000 4£ SEM S 2 t T>t3t&;|rtb , ;MC B ^#>S jU&'hf- 
3000nm ¥) j^5U5MM.a&o 20000 SEM ® 3 

50~200nm,-^^.^ 100~600nm, # ^^^h^M-^L'h^- 50~200nm, 




100nm~500nm. ifc*. 30000 fetf] SEM $ 4 &*#4fc^&4£jL-£*;|r*. 
*jL4£'J>-f 100nm#$M&, ^aW^^TtJl^'hf- lOOnm <H/«&o 
it*. 20000 ^ SEM ® 5 %'%>&tf]m&m, 



io ^#'J 3 

^^^'J 1 ^^r-^#J^>^ Y-3, 4000 4*J& 

jfrifimtbft 2.2Na 2 0: A1 2 0 3 : 8.4Si0 2 : 80.2H 2 O, W&¥l Y-3 t NaY^*^7 32.8 
efM&im^ 24.68. 

15 

£#<J 4 

#-£#'J 1 tf)7T&*\&%>& Y-4, ^l^^^o^i^^i^^ 5 JL, *k&L 

20 # 20 Jt, 0.8 $L EDTA, ^>f.^-ge.tb^ 2.29Na 2 0: A1 2 0 3 : 5.33Si0 2 : 

87.1H 2 0, &4&fftm% 29 'Mtf. #J## Y-4 t NaY 79.6 *%, 9 a g^-t 

24.68, WIMl. 



25 

5 

4£-£#'J 1 6^^r^f'J^-#^ Y-5, ^I^Ai^^^t^^ 1.1 Jt>S^^ 
#3, fH&#J 90°C, #;# H a q^ 30 'Mtf, Y-5 t NaY 86.6 

A^lNM? 24.73, ^-MJL^l. 

30 



£#'J 6 

•$3r£#'J 1 ¥}7F Y-6, ^<ft^^;t^J^K5 *£§£4i*) 
35 20 -f^#'J 4 it, iL#Ut#)>£>& 15 JL^ 0.15 

JZL&/&jftmtb% 1.77Na 2 0: A1 2 0 3 : 5.44Si0 2 : 80.4H 2 O, #£>J<ft Y-6 t NaY 



6 



&ir% 82.5 4%, 0^-^^24.71, <&>4t'\±M JL,$L 1, 



£#'J7 

**.15JL, 1.7 JL, &JMb4A&*. 15 A, 4fciL£,**Hfc*bi& 1.32Na 2 0: 

A1 2 0 3 : 4.55Si0 2 : 67.7H z O, #S'J<# Y-7 * NaY 63.3 $%, AJIfc-^*:^ 

24.65 o 



£#'J 8 

4&£#'J 1 ¥)7ryk*\&-y%>& Y-8, ^ft<#A>>vM^J^M^ 5 A, 
i&&15&, -^#j3.0ji, &*.4fc*^fc>&15>t, 4*JLjL&tfr&tb% 1.44Na 2 0: 
A1 2 0 3 : 4.63Si0 2 : 71.1H 2 0, #5'J^j Y-8 t NaY 75.0 £%, AJfe1f*i& 

24.68o 



■&CN1334142A 870T: 2 <hflt, &>#43r£#J 1 ^^">*r 

#]-&->$;S Y -9o Y-9 t NaY ^t^? 80 *%, SEM J*L@ 6, 6 "Sf 



9-13 

NaY #;5 100 100 NH 4 C1 1000 ^>*^^ 

7jc, 90lC4£#2'MJt, i±&, 120*Ci^2'hBt, #*>J NH 4 Y tffUS . 

100 JLNH 4 Y#^, 4&NH 4 Y: REO: H 2 0#1: 0.1: 10 d^tb^J, 

ft*ft&&M^%&L pH 4.5, #;fa^>f^JU£#i^>&, 90 °C 
Wttiit 8-f"£ife 2 'J>Bt, i±Sf&^, #^^f»J^El#-^ 560*C^-jfe 

2 #f^M^ REY: NH 4 C1: H 2 0=1: 0.3: 10 ^tb^lM, ^E. 90°C 

Tt#MT»^ 1 'J-Qt, i±&. 120°C^^ 2 <J>Bt, #4&*t#- 



#*JL«^4fc— afc, f I'JlL^if 'J^f 0.3 f f REYo 



14 

REY^t 810°C^1 100%t|c^^^ 8 <J>Bt^ 17 'l>0t, M^-f-^, 
ft 239 ~ 351°C #4£&*f£^.|4 j&i&fr mUfifr, 3. 



£#'J 15 

vXREY-K REY-3 ^ REY-5 , £ 810X2 T# 100%^^^ 17 

^g^&i&Jt 500X1, *Jj*tb 1.18, ^Jr^it 43.71 N" 1 , 
if-tfN£^-JSL^5, £ + 220X1, ^>*^7^A^7 330t: o 

REY-5 #ltb, ^S<Liij^^6^#^#-, iM^ttHM^, -f-^LjJr, £j$U*4H&, 
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I -z 


V A 

Y -4 


V c 


V A 
I -O 


JNaY is IE j % 


52.4 


79.6 


86.6 


70.0 




5.2 1 


4.8 


4.96 


4.4 


A 


24.65 


24.68 


24.67 


24.71 


tb^^^R, m 2 /g 


470.5 


558.3 


750.3 


623.0 


BET .iML#-3&, ml/g 


0.22 


0.25 


0.37 


0.34 


17~3000A-?L#^, ml/g 


0.061 


0.039 


0.040 


0.07 


jMW*#j*.. g/cm 3 


0.65 


0.55 


0.40 


0.60 




896 


902 


923 


893.8 



4-2 





9 


10 


11 


12 


13 




Y-2 


Y-6 


Y-7 


Y-8 


Y-9 




REY-1 


REY-2 


REY-3 


REY-4 


REY-5 


REY&U&, *% 


11.2 


10.5 


11.7 


10.7 


10.0 




0.25 


0.17 


0.13 


0.16 


0.23 


REO 


9.5 


10.7 


10.0 


10.0 


10.0 


Si0 2 


65 


64 


65 


63 


65 


A1 2 0 3 


25 


24 


24 


23 


24 



4.3 



^^^^^ REY Ift-f" 


REY-1 


REY-2 


REY-3 


REY-4 


REY-5 


810-C7jc^^*tS8^Bt 


80 


72 


86 


82 


70 




75 


66 


79 


72 


61 



9 



414 





0.8916 


mm 2 /s 


9.629 ( 80 °C ) 




6.312 ( ioox: ) 


m.®&, °c 


47 




0.28 








288 


90% 


518 



4L5 





REY-3 


REY-4 


REY-5 












0. 56 


0. 84 


1. 2 




9. 6 


8. 77 


14. 4 




60. 98 


57. 97 


51. 8 




15. 01 


15. 82 


13. 8 




12. 56 


15. 67 


17. 0 




1. 3 


0. 98 


1. 8 




72. 43 


68. 51 


69. 0 




75. 99 


73. 79 


65. 6 


4*% 


85. 59 


82. 56 


80. 0 




0. 018 


0. 014 


0. 026 
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